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LiB’r

FMEA
REF.

FHER

NAME  QIY, &
REV.

pRavluG »is .
DESIGNAT $ON

PROJECT: SRMS

ASS'Y NOMENTURTURE: i .

STSTEW; ELECIRICAL SUBSYSIEM
Ass'y PR STIROAIVTIE-3E-

SHEE1:

FALLURE KODE
AHD
CAUSE

FAILURE EFFECT
3]
END ITEN

KDUR / ;l.lltl:.
a/1m
CRITICALETY

RATIONALE FOR ACCEPIANCE
SCREEHS: A-PASS, B-PASS, C-PASS

3350

PRAEPARED BT:

2 COMMAND
LtOGIC ary-1
AEFERENCE
SCHEMATIC
2563785

E:
L0sS OF RIG,

DERIG AWD
CAPTURE.

C:USE(S]:

N
UTA FRILS H.
UBC FAILS L.

SUPERCEDING DATE: 06 DC) 87

ARM AEMAINS
LIKP UNTIL WODE
Su 10 OFF
OURING AN AUTO
CAPTURE
SEQUENCE.
RIG/DEREG WILL
PE INHFBNTED.
WHEN CAP OR
RELEASE
COMMANDED
RELEASE DAIVE
VILL OCCUR. IF
SNARES ARE
CLOSING, WOIOR
VILL REVERSE.
IF RELEASED,
AND CAPTURE
COMMANDED MOTOR
¥ILL STALL OR
SLIP CLUFCH,

WORST CASE
UNEXNPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGIDIZATION,
CREM ACTION
REQ,

REDUNDANT PATHS
REHAENING

1) RANUAL EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

DESIGM FEATURES

THE DESIGH UTIL1ZES PROVEM CIRCUIT TECRMIQUES AND 1S
IMPLEMENTED USING CMOS LOGIC DEVICES.

CHOS DEVICES OPERATE AT LOV POWER AND HEWCE DO MOT EXPERIENCE
SIGNEFICANT OPERAYING STRESSES. THE TECHMOLOGY IS MATURE, AND
DEVICE RELIABILITY HISIORY IS WELL DOCUMEMTED, Al STresées
ARE ACDITJONALLY REDUCED BY DERATING [HE APPROPRIATE
PARAMEIERS IM ACCORDANCE WITH SPAR-RNS-PA.0D3. SPECIAL

HAMDYL ING PRECAUTEONS ARE USED AT ALL STAGES OF MANUFACTURE 10
PRECLUDE DAMAGE/STRESS DUE TO ELECTROSFATIC DISCHARGE,
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CRITICAL 1TEMS LISBT PROJECT: SAMS SYSIEM: ELECTRICAL SUBSYSIEM -
e eemmme s —————————— ASS'Y NOMENTLATORE: FEEU Ass'y p/R: STIAOFTI7Z-3E- SHEET: _ 2
FHEA FMEA NAME. Q1Y, & FA1LURE HODE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTANCE
REF, nev. | oraulug air, AND oM 2
DESIGHATION CALSE END ITEM CAlTICALITY SCREENHS: A-PASS, B-PASS, C-PASS
3350 4 COMMAND M H ARM REMAINS ACCEPTANCE TES1S
LOGIC afy¥-1 LOSS OF RI1G, LIMP UNTIL MODE | -eccecincoaann.s
REFERENCE DERIG AND S¥ 10 OFf THE EEEU IS SUBJECTEC 10 THE FOLLOMING ACCEPTAMNCE
SCHEMATIC CAPTURE . DURING AN AUTO EMVIRORMENTAL TESTING AS AM SRU.
2563763 CAPTURE
CAUSELS): SEOUENCE. O VIBRATION: LEVEL AND DURATION REFERENCE TABLE &
1) RIG/DERIG WItt
H74 FAILS H, BE INHIBITED. 0 THERMAL: +70 DECREES C TO -25 DEGREES C (1 172 CYCLES)
UBC FAILS L., WHEN CAP O
RELEASE THE EEEU) IS INTEGRATED INTO THE END EFFECTOR AND IS FfURTHER
COMMANDED EXPOSED TO THE END EFFECTOR ACCEPTANCE TEST ENVIROMMENTS
RELEASE Dh\‘! (VIBRATION AND THERMAL VACUUM).
WILL OCCUR. 1IF
SHARES ARE THE EMD EFFECTOR ASSEMBLY 1S PART OF THE INTEGRATED RMS SYSTEM
CLOSING, MOTOR TESIS LTPS1D ANS STROMGBACK TEST AND TP552 FLAT FLOOR TEST)
WILL REVERSE. WHITH VERIFIES THE ABSENCE OF THE FAILURE MODE.
1F RELEASED,
AND CAPTURE QUALIFICATION TESTS
COMMAWDED MOTOR | ~--e-enioinoooooo..
WILL STALL DA THE EEEU IS SUBJECTED TO THE FOLLOMING SRU QUALEFICATION 1EST
StiP CLUICA. ENVIRONMENTS ,
WORST CASE O VIBRATION: 1EVEL AWD DURATION - REFERENCE TABLE 4
UNENPECTED 0 SHOCK: 20G/11MS - 3 AXES (4 DIRECTIONS)
PAYLOAD MOTION,
TMCOMPLETE 0 THERMAL: +81 DEGREES C 10 -3& DEGREES € (& CYCLES)
RIGIDIZATION, 1 % 10°*-6 TORR
CREU ACTION :
REQ, HUMIDITY:  TESTED IM THE END EFFECTOR WUMIDITY TEST,
REDUNDANT PATHS EMC: MIL-STD-461 AS WODIFIED BY SL-E-00D2 {TESTS
REMAINING CEOY, CE0Y, C501, CS02, CSDS, REOY,
--------------- REDZ (N/B) RSO1).
1) MANUAL EE
MODE RELEASE.
FLIGHT CHECKOUY
ZYDACKUP EE | 0 eeces-oeee-eens
RELEASE. PDRS OPS CHECKLIST (ALL VEWICLES) JSC 16987
!
'
PREPARED 87: MIVG SUPERCEDING DATE: D6 OCt B7 APPROVED BY: DATE: 24 JuL 91 CIL REV: _1
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CRITICAL ITEMH LIBT

PROJICE: SRMS

SYSTEM: ELECIRICAL SUBSYSIEM

-3

e ec e ———— e ————— ASS*Y HOMERCLATUNE: ETTD ] L ASS'Y P/ STTZOFTIZE-IES SHEET:
FMEA THEA MAME, 017, L FAILURE MODE FATLURE EFFECT HOWR / TUNC. RATEONALE FOR ACCEPTANCE
REF. REV, oraving nér. AND o 271R
DESTGRATION CAUSE END |1EM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
3350 2 COMMAND MODE : ARM REMAINS OA/IHSPECTIONS
LOGIC Q1Y-) LOSS OF 1G, LINP UNTIU MoDE | --t.otiiilllld
REFERENCE DERIG AND SV Y0 OFF
SCHEMATIC CAPIURE. DURENG AN AUTO UAITS ARE NANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
2583768 CAPIURE THESE CONIROLS ARE EXERCISEQ THROUGHOUT DESIGN
CAUSE(S): SEQUENCE, PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABRICATION,
) RIG/DERIGC WILL ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MANDATORY
UTA FAILS H. BE INHIBITED. INSPECTEON POINIS ARE EMPLDTED AT VARIOUS SIAGES OF
UBC FAILS L. WHEN CAP OR FABRICALION ASSEMBLY AND TEST, GOVERNNENT SOURLCE
RELEASE INSPECIION IS INVOKED AT VARIOUS CONTROL LEVELS,
COMMANDED
RELEASE DRIVE EEE PARTS INSPECTION 1S PERFORMED AS RECUIRED BY
WILL OCCUR. IF SPAR-RNS-PA.003, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
SNARES ARE 10 THE REQUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
CLDSING, HOTOR PARTS ARE 100X SCREENED AMD BURNED [N, AS A MINIMM. AS
WILL REVERSE. REQUIRED BY SPAR-RWS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
If RELEASED, EEE PARTS ARE 100X RE-SCREENED [N ACCORDANCE WITH
AND CAPTURE REQUIREMENIS, BY AM INDEPENDENT SPAR APPROVED TESTING
COMMANDED MOTOR FACILEIY. DPA IS PERFORMED AS REOUIREQ AY PA_CO3 ON A RANDOMLY
WILL STALL OR SELECTED 5X OF PARTS, MAKIMUM 5 PIECES, MINIMM 3 PIECES fOR
SLTP CLUTCH. EACH LOT wimBER/DATE LoDE OF PARTS aecelvep.
WORST CASE VIRE 1S PROCURED TQ SPECEFICATEON MIL-W-22759 OR MI1-W-8138%
ceeseecees AND INSPECTED AND TESIED TO NASA JSCMADAD STANDARD WUNBER 9SA.
UNEXPECTED
PAYLOAD MOTION, RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
INCOMPLETE IOENYIFLED N THE PROCUREMENT DOCIMERTS, THAT NO PHYSICAL
RIGIDEZAT IO, OAMAGE HAS OCCURRED TO PARTS DURING SHIBMENT, THAT THE
CREM ACTION RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY §MFORMATION
H AND SCREEMING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARES,
REDUNDANT PATHS PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
REMAENING APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE
--------------- IMSPECTIONS INCLUDE,
1) MANUAL EE
MODE RELEASE. PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,
2) BACKUP EE
RELEASE. COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECIORS ARE 1RAINED
A0 CERFIFIED TO WASA NHB 5300.4(3-1) SIANDARD.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1§
PERFORMED USING ULTRAVIOLET LIGHT TECHNIQUES.
POST P.C. BD. [NSTALLATION INSPECTION, CLEANL INESS AND
WORKMANSKIP (SPAR/GOVERNNENT REP, MANOATORY INSPECIION POINT)
’ P.C. BD. [NSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSIALLATION, ALIGNMENT OF BOARDS, PROPER COWNECIOR CONTACT
MATING, WIRE ROUTING, STRAPPING OF WIRES ETc.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERMMENT REP. ' MANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AW AUDIT OF
LOWER TIER INSPECTION COMPLETION, AS BUILT CORF IGURAT ION
VERIFICATION 10 AS DESIGH E1C., [MANDATORY INSPECTION POINTY,
PREPARED 811 RIMG SUPERCEDING DAJE: 06 0C1 B? sBbRNVER AY: DATE: 24 _Jui 91

CIL REV:
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CRITICAL ITEMB LISBT

PROJECT: SRHS

ASS*y NOMENTLATORE: EEED

SYSTEM: ELECTRICAL SUBSYSTEM

Ass'y p/H: STUDFITZA-IE-5 — suEet: 4
THEA FHEA HAME Q1Y & FAFLURE MODE FAILURE EFFECT HOMWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. IIRRHIHE lltf. AND o 2/1n
DESIGHATIDN CAUSE END 1TEM CRITICALLTY SCREENS: A-PASS, 8-PASS, C€-PASS
3150 2 COMMAND E¢ ARM REMAINS A TEST READINESS MEVIEW (TRR) WHICHK INCLUDES VERIFICATION OF
LociC ary-1 LOSS OF RIG, LIMP UNTIL MODE TEST PERSOMNEL, JESY DOCUMENTS, TEST EQUIPMENT CALIBRAVION/
REFERENCE DERIG AND SN 10 OFF VALIDATION STAIUS AND HARDUARE CONFIGURATION IS CONVENED BY
SCHEMATIC CAPTURE. DURIRG AN AUTO OQUALTTY ASSURANCE IN CONJUMCTION WITH ENGINEERING
2563765 CAPTURE RELTABILITY, CONFRCURATION CONTROL, SUPPLIER AS l”PI.TCM!LE,
CAUSE(S): SEQUENCE. AND THE cuvénnm REPRESENTATIVE $R10R TO THE START OF ANY
{1) RIG/DERIG WELL FORMAL TESTING (ACCEPTANCE OR OU.‘I.IFII:MIONL
UTA FAILS W, BE IXHIBITED.
UBC FAILS L. WHEN CAP OR ACCEPTANCE TESTING {AYP) INCLUDES AMBIENY PERTORMANCE,
RELEASE THERMAL AND VIBRANION 1ESTING, (SPARSGOVERMMENT REP. -
COMMANDED MANDATORY INSPECTION POINT).
RELEASE DRIVE
WILL OCCUR. IF INTEGRATION OF UN1Y 10 END EFFECIOR ASSY - INSPECTIONS INCLLODE
SHARES ARE GROUNDTNG CHECKS, CONNECTERS FOR BENT OF PUSHBALK CONTACTS,
CLOSING, MOTOR VISUAL, CLEAMLINESS, INTERCONNECT WIRING ETC. AND POMER-UP
f:l:tfgxgggi TEST 1O SPAR 1NSPECTIOH TEST PROCEDURE [1P-251D.
L]
AHD CAPTURE PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN ADIT OF
COMMANDED MOTOR LOWER TEER INSPECTION TOMPLEYION, AS BUILT COHF EGURATION
I:{Iik S{alilé“l)ﬂ VERIFECATION TO AS DESIGN ETC., IHAIIDMORI INSPECTION POINT).
C .
ACCEPTANCE TESTING (ATP) ENCLUDES, AMBIEMT, VIBRATION
VORST CASE AHD THERMAL-VAC YESTING, (SPAR/GOVERNMENT iEP. - MANDATORY
smesrmmane IHSPECTION POINT)
UNEXPECTED
PAYLOAD MOTION. SRMS SYSTEMS INTEGRATION. THE INTEGRATION OF WECHANICAL ARN
INCOMPLETE SUBASSEMBLIES AND THE rLiGHT CABIN EQUIPMENT 1D FORM THE SRMS.
NIGIDIZATION., INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
CREM ACTION INCLUDES GROUNDING CHECKS, THRU MIRING CHECKS, VERING-ROUTING,
REQ, INTERFACE COHNECTORS FOR BenT OR PUSH BACK coNTACYS ETC.
REDUNDANT PATHS SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
RERATHENG :E};?I;HMCE TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
............... D
1) MANUAL EE
MODE RELEASE.
2) BACKUP EE
RELEASE.
PREPARED BY: MG APPROVED BY: DATE: 24 JuL 91 CIL REV:
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CRITICAL ITEM8 L18T

ASS'Y HOMEis

PAYJECH: SPw
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ll_!tll!iﬁ_;l SUBSYSTEN
v el ST 117432

FMEA
REF.

FMEA
REY.

NAME, OTY, &
unaulnc ré.
DES | GHATION

FAILURE MOOE
AND
CAUSE

FAILURE E FFECT
on
END JTEM

T SHEEN:

-3

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

HOUR / FUNC,
2/1R
CRITICALITY

P

3350

COMAAND
LoGIC afy-1
REFERENCE
SCHEMATIC
2583765

HODE :

LDSS OF RIG,
DERLG AND
CAPIURE .,

C:USE(SI H

{1)
UTA FAILS H.
UsC FAILS L.

ARM REMAINS
LIMP UNTIL MODE
SV 10 OFF
DURING AN AUTO
CAPYURE
SEQUENCE.
AIG/OERIG MILL
BE JNMIBITED,
WHEN CAP DR
RELEASE
COMMANDED
RELEASE niw!
VILL OCCUA.
SHARES ARE
CLOSING, NOTOR
WILL REVERSE.
IF RELEASED,
AND CAPTURE
COMMANDED MOTOR
VILL STALL OR
SLiP CAUTCH.

VORST CASE
UMEXPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGIDIZATION,
CREU ACTION
AEQ.

REDUNDANT PATHS
IEMIHI G

U KMIUAI. EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

becbAREN AY:

MG

VSUPERCEDING DAIE: Db OCT BT

I.III.I.I!E HISTORY

THERE WAVE BEEN MO FAJLURES ASSOCIATED MI1TH THIS FATLURE
MODE ON THE SRNS PROGRAM.

DAIE: 24 JUL N

CIL REv:

A
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SYSTEM; ELECIRICAL SUBSYSTEM
e e ———————————— Ass*y NOMERTUATUNE: EEFO ©oassey p/A STIEOTYTILCIE: SHEET: ¢
SMEA tMEA | WaME, aTY, L | ratLuRe Mooe | FAILURE EFFECH HOUR / FUNC. RATIONALE FOR ACCEPTANCE
REF. etv. | oraulng ofe, AND on 218
DESIGHATEON CAUSE END PTEM CRITICALITY SCREEWS: A-PASS, B-PASS, C-PASS
3350 2 COMMAND MODE : ARM REHAINS OPERATIONAL EFFECTS
LOGIC o1Y-1 LOSS OF RIG, | tiwp uNTtL mooE |  .oooioLlillllT
REFERENCE DERIG AND W FD OFF
SCHENAT IC CAPTURE, DURING AN AUTO UNAGLE TO RIGIDIZE/DERTGIDIZE, 1F FAILURE OCCURS DURING
2563765 CAPIURE RIGIDIZE SEQUENCE, THE CARRIAGE Will NOT COMPLETELY RIGIDIZE
CAUSE(S): SEQUENCE AND ARM WILL RENAIM LIMP [F IN AUTO MODE. OPERATOR MILL DETECT
() RIG/BERIG WILL OFf NOMINAL OPERATION OF THE EE.
U7A FAILS K. | BE swmiaereo,
UAC FAILS 1. | uHEw AP oA CREV ACTION
- RELEASE | -l .
COMMANDED
RELEASE DR IVE THE EE WODE SWITCH SWOULD BE TURNED OFF. CREV SHOULD OBSERVE
WILL OCCUR. IF THE CAPTURE SEOUENCE AND DETERMINE THA! THE GRAPPLE FIKTURE
SHARES ARE HAS BEEN DRAWN FAR ENDUGH IRTD THE EE 1O PROWISIT PAYLOAD
CLOSING, HOTOR ROTATIONS. IF THE INVERFACE DOES NOT APPEAR RIGID, AMTEMPT 10
WiLL REVERSE. RIGIDI2E iM THE ALTERNATE MODE. IF RIGIDIZE 1S UNSUCCESSTUL,
15 RELEASED, AT1EMPT RELEASE USING A PRIMARY EE MODE. IF SNARES OPEM,
AND CAPTURE WANEUVER THE ARN AWAY FRON TNE PAYLOAD. 1F SNARES DOW'[ OPEN,
COMMANDED MOTOR AYIENPT 1O RELEASE IN BACKUP MODE. IF SNARES OPEN_ MANEUVER
ViLL STALL OR ARN AUAY FROM THE PAYLOAD. MAWEUVER ORBITER AWAY FAOM PAYLOAD.
SLIP CLUTCH, I SNARES CANNDT BE OPENED IN ANY MODE, THEM THE ARM/PAYLOAD
COMBINATION CAN BE JEYT1SOMNED.
WOAST CASE
-eseanonn CREW TRRINING
UNENPECTED | -eeeeeeeeeee-
PAYLOAD WOTION,
INCOMPLETE CREV TO SE TRAINED 10 RECOGNIZE OFF NOMINAL OPERATION OF THE
R1GIDIZATION, EE AND TO TURH HODE SVITCH TO DFF ATTER SPEC TIME AND MANEUVER
CREV ACTION THE ORBITER AUAY FROM A FREE FLYING PAYLOAD AT ANY TIME DURING
feq, ARK OPERATLONS.
REDUMDANT PATHS
REMAINING HISSION CONSTRAINY
1) NANUAL EE
NODE RELEASE. WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
_ ENOUGH AUAY FROM STRUCTURE 10 PROMIGIT CONTACT REGAROLESS OF
2) DPACKUP EE PATLOAD ROTAT IOMS.
RELEASE.
OMRSD OFFL INE
PERFORM EE MANUAL CAPTURE RIGID AND DERIGID
VERITY CORRECT TIME FOR CLOSE FLAG,
RIGIO FLAG, AND EXTEND FLAG 10 CHANGE SIATE
OMRSD OWLINE IMSTALLATION
NONE
OMRSD ONLTNE TURNAROUND
PERFORM EE HANUAL CAPTURE RIGID AND DERIGID
VIRITY CORRECT TIME FOR CLOSE #LAG, RIGID FLAG, AND EXTEWD
PREPARID BY: MG SUPERCEDING DAIE: 06 OCI @87 °  APPROVED BY: DATE: 24 JuL 1 cIL Rev: A
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CRITICAL ITEMB LIBT

PROJECT: Ski'.

ASS*y NOMENCLATURE: EFEU

SYSTEM: ELEC R{Cll SUBSYSTEM
Assty pyR: STTAOFIITE-IX

SHEET:

FHEA
REF.

THEA
REY.

HAME, Q1f, &
oaaving rér.
DESIGNATICN

FAILURE HODE
’ AND
CAUSE

FASLURE EFFECT
oM
END 1TEM

HDWR / FUNC,

PrAL)

CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS:

A-PASS, B-PASS, C-PASS

3150

FRITARED BT

COMMARD
LoGIC atr-1
NEFEREMCE
SCHEMATIC
2563765

HIWG

MODE ¢

LOSS Of RIG,
DERIG AND
CAPTURE.
t:USE(!):

(1}
UTA FAILS H.
UBC FAILS L.

ARM REMATHS
LIMP UNTIL MODE
SW 10 OfF
SURING AN AULO
CAPTURE
SEQUENCE.
RIG/DERIG WILL
BE INHIBITED.
VHEM CAP OR
RELEASE
COHMANDED
NELEASE DhIve
WILL OCCUR. IF
SNARES ARE
CLOSING, MOTOR
VILL REVERSE.
IF RELEASED,
AND CAPTURE
COMMANDED WOTOR
WILL STALL OR
SLIP CLUTCH.

HORST CASE
UNEXPECTED
PAYLOAD MOTION.
INCOMPLETE
RIGEDEZATION.
ERSU ACTIon

REDUNDANT PATHS
REMAINING

1) MANUAL BE
MODE RELEASE.

2) BACKUP EE
RELEASE.

FLAG 10 CHANGE

10 SREY

DATE: 24 JuL 9

CIL REV:
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